Two mismatch repair gene mutations found in a colon cancer patient--which one is pathogenic?
Hereditary nonpolyposis colorectal cancer (HNPCC) is a dominantly inherited cancer syndrome. Germline mutations in five different mismatch repair (MMR) genes, MSH2, MSH6, MLH1, MLH3, and PMS2 are linked to HNPCC. Here, we describe two colon cancer families in which the index patients carry missense mutations in both MSH2 and MSH6. The MSH2 mutation, I145M, is the same in both families, whereas the MSH6 mutations are different (R1095H and L1354Q). The families do not fulfil the international criteria for HNPCC, one family comprising two and the other family four colon cancer patients, all in one generation, resembling a recessive rather than dominant inheritance characteristic of HNPCC. The tumors of the index patients showed microsatellite instability. Functional analysis was performed to determine which one of the mutations could primarily underlie the cancer susceptibility in the families. MSH2 and MSH6 are known to form a heterodimeric complex (MutSalpha) responsible for mismatch recognition. The interaction of each mutated protein with its wild-type partner and with its mutated partner present in the colon cancer patient, and the MMR function of the mutated MutSalpha complexes were determined. Since none of the three mutations affected the MSH2-MSH6 interaction or the function of MutSalpha in an in-vitro MMR assay, our results suggest that alone the mutations do not cause MMR deficiency typical of HNPCC. However, our results do not exclude the possible compound pathogenicity of the two mutations.